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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor 
element and a manufacturing method thereof. 

SOLUTION: A semiconductor element and a 
manufacturing method thereof comprise a first electrode 
made of a silicon material, a stabilizing film which 
hydrophilizes a surface of the first electrode and 
readily forms a dielectric film, the dielectric film 
formed by supplying reactants in order, and a second 
electrode which is formed on the dielectric film and is 
larger in work function than the first electrode made of 
the silicon material. 
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[#ft=SI*<OfSB] 

1 1 -> y 3 >m®n-cmi& stitzt&iwm 

t , «J|E* 1 ftft±KEfc»*MUfcttffr LTJ&« S ttfc 

>*»K-e*jft3itfcKSi*fcJ: »>ft*Wft***:Smil 
2 m« t *^t?** - £ i«tt4«Mf. 

^-^A*®?^, TazOs. BST, SrTi 
03. PbTiOs, PZT, PLZT, Y2O3, CeO 
2, Nb20s, T i O2, Zr02, H f O2, S i O2, 
S i NJoitKS i 3N4^«bi^>pi *)S1RZti2> 1 * 

J: tfgm&8fctt»<b »9j§iR$*t* It L < It 

§ vMbKIt 1 TOM*** V - \£ v 7 5 jtfc* y v 
U 3 >R t d J «S^fiK $ *tfcr£jRt?<fe * i t ft t 

[»*3fl4] tte&HRIiAK Ni, Co, Cu, 
Mo, Rh, Pd, Sn, Au, Pt, Ruii^I r 

»>a*53tLr*i), tte«it£&«;K<*T 

i , T i N, T i A 1 N, T a N, T i S i N, WN, 
WBN, C o S i &£U t Wfrb%Z>&£ *)M9lZtlTf&, 

<o. mtz&m\t&itmtR u 02, Rh c^j^i r o 

2 * «b & £P <£ 0 SIR £ ivo** £ t £!}# ft t -r 2> Bf* 

IW^K 5 ] utrieni 1 ^€±tcfris^ 1 ISogffi* 
SMcttf b s *r uriaifftff fto«* *»* t-*-* £sgfb 
iBsa^is; ? *vr 4 & £ t zf&m t -tzmim 1 - 4 

5 KEft«>#*<WJ-o 
$*T,^mr-abs £ t ^#ft ti-^m^a 1 - 6 <ov>-f*t 

* t/i- v > t *are* jet* 

#ft fc -r h mm 7 KB***)****? . 

IW*«9] ->y 3>^jCT*#^$tL^+^/<->5' 
ri**: § /■?-> * o±g&m& b S-£\^-C*i&£ d 1 

ftfc-ra^igttsrjPo 

0] «rB±tf«&a&JKMu S5»*^«ik 

fc£U f igmi4®Kbl&^<b&£P«fc *)j§iR$*U> HL< 
ti 2 ^JL_t J: *)l&Z1>\ ifeJivy 3>^R<t Ott^H 
ft*** iv>i«lt TOUfc** K - tr > 7 s tt * «j -> y 




(2) #^2 001-1 1 1000 

2 

3>ISt OTU&BA ? iX7t & c: t =Sr#ft i: -f 

[B*« 1 1 ] ^ieTSCmS-h^^fBT«Cmffiw*M 

Itffil^JS $ £ * £ t * #ft i- 9 i tz l± 

1 0 UtEftOimHMS?-. 

1 2 ] «re$^bRtt v y 3 >mm, -> y 

1 1 KIBft«>¥#fl*J- 0 
^$tt7tR-c**c: t^#ftti-^lS^a9- 1 2<ov^ 

z<&®t-rz>m#.mi 3 *cBfto*»#:«^. 

15] y'Jn >H«i: . <JK-> y 3 >|fe«Ji 

ley- nftftju:K»jft$*tfcrttEyy 3 ijft 

Sv^-Hgt «r^"C«4 ^ t £#ft fc 

1 6 ] Uier- f mMli^JlR. JftftA^JK 
R^i^^K-fbR^^^^PJ; 1 *> L 

< (i 2 W_t i 19 Bg;^> tfs i li v y 3 >-^!^g j: i) ^ 
KSc^ # k>MR t ^«»*« K- kf > 7* titz # y v 

y 3 >n t wnsmm. s nt-tif* 
tsstai 5 »=efto#*flcft?-„ 
[ w*a 17] «rsa v y 3 > ^«_h tcfjrE v y 3 > n 

jo 1 5 1 fcii 1 6 iz$zm.<?>¥&ftm?-o 

1 8 ] w^&feitmii -> y 3 tR, -> y 

3 VgfbR3l»i £ ti h <7>m&mx-& ^£tSr#ftt-t* 

1 7 tiEftoiim#*^„ 
iw*a 1 9 ] frier- htmmm^mmmmiz* 
nmmzixtzWkX'&zzb*®mb-fz>mim\ 5-1 

[W*«2 0] ftEft?-«**tt(i^*vy<-KKl& 
^riifftt-r^W^l 9 ICfSDtO^^To 

40 immm. 2 1 ] -> y a >jhmnx*mwL 

$*Lfc*iMi*«*-j-*aBtfc, «rc*i«ft±K. 

R€^R±^, Slrffivy 3>-m^St l «^;$ir^^i« 
[W*«^2] ftlE»m#ft»ir^5-^Aftfl:», 

T^^ATk^ibiiK Ta20s> BST, SrTiO 
3, PbTiOs, PZT. PLZT, Y2O3, Ce 
O2, Nb2 0s. T i O2. Z r O2. H f 02, Si 
50 O2, S i NJSi^S i z\*Afrhts:Z>m-£ 'OMIRZtlZ 
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3 

1 *fctt2JBLhJ: 0Jt£4£<!:*#gfct-r&iSt*«2 1 fc 
[«*£2 3] «Tf2*2afil±^JSm, «».^JK)R 

&£u t >&m&mmfrb%zwsit)Mn2i%z 1 *>l< 

£ v>«SM t Tfmotf V - fcf > if $ ti.^ «; -> y 

3 >r t $ *tfc-*RT* * - 1 i&m t -r 

*»*«2 1 *fc(4 2 2 tCfBttO^MIM^oatt^r 

[l*fi2 4] WIMIIiAU Ni, Co, C 
u , Mo, Rh« Pd, Sn, A u , Pt, RutSHtf 
I r »>*R3*L-CJft»K ttf5Xlft£&JRlt 

liTi, T i N, TiAIN, T a N, T i S i N, W 
N, WBN, C o S i &Sm t WfrbttZ>&£*)&9lZtl 
Tjft»K ttria^mtt^ftlKJiRuOa, Rh02iJj:y f I 

[w** 2 5 ] mr!ei& i muzMfc-r ian^ «re 

*Se>U»*i-*Ci:Sr4«Ri:-*-*»*5l2 1-24© 

D*W 2 6 ] mt z&Mitm (4 -> »; 3 > mm. •> 

»«*-*-* ifcfctffti:-*-**** 2 1-2 8©v>-fit 

I w*« 3 0 ] *m&mm.± k. , n > fh^nx-m 

* £ * ai^ t * ^ t-j& & £ t *• t ■* z> *m 
»4 2 jeui-c* * /Js * j± v 3 k <t i) itrnwrn. 

* i ±&^nWkb^ims1) i V-'£>y-£ir.tz#*) y'J a 
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®Lb-t&ffi$im3 0 *fc!43 1 KfE«?>¥3Wfc3H^S5 

[ w#« 3 3 ] wie^ffcKi* •> <) 3 > ftf bHk -> 

tft-fZZ b *#®fct1-^W*«3 0-3 3cov>-f^l 

70 #xb*-y>trirx b *m>k&m-t z £ t 

3 6 ] mmw/mimc.-t z>m&®., mm 
*eim*-i-2>z.b*$f®.b-fz,mim3 0-3 sov^-rtt 

3 8 ] itjiar- h wmii&mm. &M*&m 
50 *a 3 7 f (* 3 8 iz$ ffi<D¥m#m*<?>MTkjjm 0 

[1*54 0] litrf2££{fcjg|<i v 'j n > HMbK. v 'J 

4 1 ] fltrtsr- h %illilfilt£i: «t 

*)tef&.-rz>zbt&&b-r 4»#«3 7-4 o<ov^-ftL 

4 2 ] i«Ey- b «ttR«^Ai-«SHr^ 
I^MSSrt--2»£t^^gfei:-t4»*«3 7-4 1 OV> 

40 [&HofMfl&Kipn 
[0 0 0 1] 

4 <9I¥L< td: U 3V^S4rTS5« 

[0 0 0 2] 

[^*<os^i *^^{4TScm«t±scm 

50 x.14, T«m*oa«|t*fc-J->«j3>»EJiU|f«ft: 
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5 

mfewiufcJB* s *ut h 9 ^ ->* * * nm^mf h n 

[0 0 0 3] ti5T, tJfE±615«S<kTSPmSt<ora 

[0 0 0 4] #lr/<i'?i*t:j3V»TI4»t»i /0 

^^UrtnSKfc&o tot, H^CTcSit^^a-fkU^ 
&\<*?>?)Vmtm (TazOs) ^BSTK (B a S r 

t i os) zmmftmt Lx^m-r^m^m^^tix 

v>* 0 Lri»U f>f^mm (TazOs) ^BSTI 
(B a S r T i Os) t v»ofc*8iS#BS*«UB-*-*® 

tc v 1; 3 > gtftRrt*® fig $ tt* -v / < v * > X ^©Ti" * 
Wffi***!K v>; a V£®gfc LTffiJHU BST 

[0 0 0 5] -e-T\ t£3|S<7>*><Dt:;it^T<£ 9«tL7t^ 
[0 0 0 6] 

[flW**«l*LJ:9 fc1-4gR«] #S£9i<0Sl$Ji~>V 3 

So 

[ooo7] Xs *%m<7>m<?>Bmmm%mii*m#- 

[0 0 0 8] 40 

ftWft^sv^KR-cfluat-riitKA^, tiro 

[0 0 0 9] *EH*#Rttr;i'5.=.">ABMH& % r;u 50 
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6 

= ^^ATK^-ffc^. Ta2 0s, BST. SrTiOs, 
PbTiOs, PZT, PLZT, Y2O3, CeO;> N 
baOs> T i O2, Z r O2, H f O2, S i O2, S i N 

[0 0 10] JJtrfiB»2«ffili^«ffli, MftAftMUlJ: 

trmw.te.mtmfrbttzwx ostitis 1 *> L<ti2 

W±<t *) j£Sri\ i fcttffifBy =» >&<®n£ *) 

§ i>tRR t /p*fi!fe** K - > ^ £ *tfc # >; v "J 

[001 1 ] fltrie^JSR<± A 1 , Ni, Co, Cu, M 
o, Rh> Pd, Sd, Au, Pt, Ru&HZflrfr 

i , T i N, TiAIN, T a N, T i S i N, WN, 
WBN, C o S i ii £ZFWfrt>%:2>mi: t)S*?$*tTffi 
»K iftteiffgtegtfbl&liRuC^ Rh 02*3^1^1 rO 

[0012] minis 1 «si-h^«riEif 1 itrosi^i 

[0013] «TE*jtffcRtt-> 3 Vgl'fbR, v U 3 > 

[0014] %!%&®w,#.mim=?mmm&iz 
[0015] mm : ?-mmMm±?-*>s*-izmfojfx 

[0 0 16] itz*§kmii. *#»*«LhU">'j3>* 

w«-e«^$tt^»ime^B^i-ssi^t. mis^i 
[0017] mmm'm^mnT^s.-'yAmit^i, r)v 

S.-V&XM'fW'), TaaOs, BST, S r T i Os, 
PbTiOs, PZT, PLZT, Y2O3, Ce02, N 
b20s, T i O2, Z r O2, H f O2, S i O2, S i N 
isXVS izNAfrbZZWtX *)M1R2tiZ> 1 ifz&2& 

[ooi8] mmm2mmi&mm. 
rfmm&mtm* vmviztiz it l<j*2 

[0019] «rie^«m«i a 1 , Ni, Co, cu, m 

o, Rh, Pd, Sn, Au, Pt, Rufcitfl r* 
hKZ&S. <omiR2tiXl£*). ttlBXMjAftMtaT 
i , T i N, T i A 1 N, T a N, T i S i N, WN, 
WBN, C o S i &£U ! Wfrh%2>m£ *) tlX i£ 
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*), mzmW.&m.1tmiiRu02, RhChii.fcU-*! rO 

l o o 2 o ] mm i wMiteOL-t*>8tm&. mtm i 

«*±»-lW8EIII«fltmo»j«S:S*jci-4*je<til* S 

I0021] mrie^SEfbiKii •> y -> y a > 

[0 0 2 2] treiHKttlliiKTMft&KJ: 

[0023] ffirgaKT-ss*fti±^ * w*- KKjgjrx vo 

[oo2 4] tteit«flcR»^a-r«ei:wift^ smi 

[0 0 2 5] ±E»W***/<->*K:JMI-r*i: 

£ «\ nfrtais i mfeRvm 2 msttTSBmssy^sBm 
& t # i±. ^riB» i ms^o-'^ 2 wmt "y y 3 

[0 0 2 6] 20 

* t , Atria* i mm± »= kj&w * mxsust LxM&zti 

***l5rffi^ 2 mStcSsHEf -So S£> h?Vy^?ca 30 

mztizt&it, -> y n >&fci>*mmm 1 nc, r- 
e**i* r *tfttj&-?«. 

[0 0 2 7] 01 *4*»WO#»fl:3R^-0» 1 <D^mm 
[0 0 2 8] Ell *ciJV*Tli*r;<v*«i£«:#1-&^ 
V 9 » ifflfeO^Sf*:*^^ t fcffl pTfefc £ t l± *> *, 

^A,f&& 0 Bio^lftJ^iiiitSk L-T«x.ur 
-> y n t'O^S^^K 3 1 ±K+*/<* ? ©T 40 

8Sm«3 3 Sim^3 7 fc, »2fSt LT*^/* 
v * <7)±UmM 39t Sr-t-tfo 121 1 1?, 3 2 liJf HiJgSi 

[0 0 2 9] TS5SS3 3(±=^7C«ii^^0^-rv^> 
[0 0 3 0] ttttftjR 3 7 ttT»m*-t 3 3 
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ILteWkZJ&i&lr&t iKJi, TMA [A 1 (C 

Hs) 3] „ A 1 (CHs) C 1, A 1 C ls&t'OT^ 

te#**TvN'-;>* L£f£, H 2 (X N2O, NO2, Os&f 
<0®Kt £ ffe& L T^f&lt # * T*/ 1 - v > 9-T Z> -9- 

lilfiil^i' + y- (Atomi c Layer E 
pitaxy)^0'J v9lt#mm& (c y c 1 i 
c CVD) , 7-Vy^;Ht^fft (digital 
CVD), AlCVDie#iIfft«ffifflT^ 

TaaOs, BST (BaSrTiOs) , SrTi 
03> PbTiOj, PZT (P b Z rxT i i-xOs) , 
PLZT (Lat?K-e>^$*t7tPZT) , 
C e 0 2 , Nb 2 Os> T i O2, Z r O2, Hf O2, Si 
O2, S i NiJ-fclFS i 3N4^f>^^PJ: *)M9lZ1x2> 
1 f7tl±2J^±^c > »lfc$ : ft^£i:* s fiFi Lv» 0 

[oo3i] ±gcm* 39»y'j3 >&®mx-m&z fl 
fzTummj:*) ^mmm^^^x-m^^o ± 

y 3 >m t imxMttt. ? tt^nfi^T'*^ c t l 

v^ 0 J^ttKI^ ^SRi: LTI±A 1 , N i , Co, C 
u,Mo> Rh, Pd, Sn, Au, Pt, Ru, Ir 

<o&mm, i&M&&mmt lx&t utin, t i a 

IN, TaN, T i S i N, WN, WBN> C o S i X 

ttvt<7>&mm, smtt^bjffitLT»iRu02, Rho 2 

Tl±. A 1 ^fOfrieifeJg^ T i N^^OiSSkARt 

fwiiR uOii f <Dmm&mm t y-M>y 
[0032] z.<r>z*)\z±Mmw$ 9<ojtmm^ct. t 

SCme3 3 J: <1-*£i;m: ^> J: 9 
[0 0 3 3] £<c»K, a|c»lflO*#fl:*^-tt* + /<5/^ 

SPmM3 3±lc«^$^^Kfc:.^^a7Ktt©!eo%-&, 
^IBTai5mffi3 3c0SM^r^*ii<l:S-*^a*^ll, * 

[0 0 3 4] HI 2 lt*%W<?>*>&it%?-<r)& 2 <7)^mm 
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[0 0 3 5] *%9io«2«}Xitjggo4m»X?tt h 
K-fcTv^Sixfcvy n>3fcK6 1 fc, »*fltRfcUT 

[0036] bp*,, 2 <r>n&&m<7)*m#.m 

i v&immtttM-tz, t, -> y a >*«6 i a* 

TgC^ffi3 3 K»l6U **- bS*6 7«f±«mi3 9 
K*tJ&-#-<& i> <nx~hh 0 m 2 "C, #BB#-f- 6 2 J±^*fe^ 
K-tf>^I«t*oT, V - * X li K t- - > * J£ £ * 

"To 

[0 0 3 7] y- r-*&*Jgt6 5 

- t> <o t & ^ o frier- h aukr 6 5 1± 

2O5, BST, SrTiOSv PbTiOs, PZT, P 
LZT, Y2O3, Ce0 2 , NbaOs, T i O2, ZrO 
2, H f O2, S i O2, S i N&XTfS i 3N4^<b&-i> 
» J: *) iifflS it& 1 i fzit 2 W±«t ») tt& Z t 

[0038] iter- bmffi6 7«±->y n^fstt 

08x.(f, A 1 , Ni, Co, Cu, Mo, Rh, Pd, 
Sn, Au, Pt, Ru, Ir £>&J^JR, T i , T i 
N, T i A 1 N, T aN, T i S i N, WN, WBN, 
CoSiU< l±W<7)&M&&mm, R u O2, R h O2 

*)f8.2>*\ itc (i v y a v^ftS <t ^ itm®m s ± £ v> 
t **M& *« K— kTv^S *l£ * y ->V a > R tf* 

XR£ LTI±, T i NBIfcTOMWK-tf vysttfc* 

[0 0 3 9] £Oi: -7 tcy- M;€6 7*»v'J a 
6 1 J: Ott^lS < &*U;T, J: 9 lev y 

av^|£6 l*>e>y- hS«6 7^SE*t^«»S:S^^^ 
<-C#*<7>T-, hMtK6 5<0if&itf#te£r6j_bS-tf 

[0040] x&wo^mtem^it -> y ^ >*« 6 1 _t 
itm 6 3 , Attest* -> y a >mtm. v y a >SSftlR 
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tern (r- hm&itm ^m-f^ms^n^x, ->y 

m-p*^^ torn t lv>o 
[0 0 4 1] WTT*jigi^o«i:±, 
TT^m 1 nnmmmi^mt Lxmmtemv>mm®m~ 
•^v^^t^^ ^2<r>nmrM<r> v 9 > ?»it 

10 ««ffK»±y-M6«ff)RU3tJeL, ^^^-v^cOiSP 

[0 0 4 2] m 3 ^5.^1114 li^a*0*^<HS!f 
@l<0*-VA'y^it|[$ (barrier heig 
ht) t^ffiHIKt Sr»EB&Wt-^L/cEI®T*-?> 0 

[0 0 4 3] A#lftKl±, i3lii^+fA'y?ii 

*^<y^ «i_tSCi5 «k trFa5«SSr^:T/F*E^* f K— Vf 

v^r^m#MSr 6 0 AJP$OT^5 AKfLIRT-#fi6; 
20 L?t«^- (JilT, SIS + v<y?ttn) T-*4o 

m 4 (±0 1 <o^r v ^ $syfaniB*f L 

7tElffi-e*^>o H4<^^^/^v?liTSI5«M : S:, v'Ja 
>Mt L, H^-SlSISifSifflv^TSim^BSS: 6 0A¥$ 
•)ft*Mlfc^&v>T i Ni-ei«Lfc»* («T, M 

t: > ^ $ ttfe ^ y -> 3 $ *t^z:*)H-e#is 

[0 0 4 4] I3Mi4T% ±UmW^JE1im<OM^ 

mmazmm-fi>tz>t><omii&tn.mfr4 it, 

g«:<0^2«tn;^4 3 £i§® LT±SCmS^»i- 

4o 

[0 0 4 5] t£^>t?, Ei4<^^:^<0^^/<v^lCfc 

lh-t-&^3«fit^4 5 t LTfiUBLT, m^-^Wm 

[0 0 4 6] itz, ±UWte.^fl'H T XSEE* ? en»D? 
*Uf, %D^I$ebi, b2tci^^4«tn;fi£53-4 7 a, 4 

7 b u , wtt^ummfr h TMwm^&® lk< 

50 b 2 «±, i 3 ^*<O^T^-y bi £*) 
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$hKi%^<?>X\ *#&9"cofMSftj£5J-4 7 btfi&$k<D 
84«#LJ£#4 7 a <fc •) < 
[0 0 4 7] 0 5 lift3fccD S I S*^v*£r/-*-f£IJ-J 

y^yx-ib*). m6(i^*cos i s 

[0 0 4 8] BB5K*UfcJ:dK-«:»ft*»»«^F-C 
f^ST*#^«tt^^JKl E-7A/cm 2 Ci5LTA 
JUf. ^^COMI S + ^^n*^ 9 lit£*co S I S*-Y^ 70 

J: <9ft0. 9 V:*:*HltlMC*jj*--J\ -fii-b^mfr- 
1»*ISA { 1 E - 7 A / c m 2 V *S A * fEE« 0 . 

[0 0 4 9] C«Oi:d^a^f±ll4S.y f EI6{-^-tTa5 

mtet-tsBmffitcoRg^^irgH-r^o 06t\ xm 

a xltl 2 5VX<7>m%.W.MftBt$:7FL, Jmin(4 2 

■i T^^ffi-CCO fcf- ? .£j4Wg^ *7ji-r-t)\ fig 
^SlS+t^/^lil. 4 2 e V£tkU -£#&9JcD 20 
MI S*-V^v*{i2. 35eV^t. 

[0 0 5 0] iOJ; 9 Kt£3fcCDS I S*-V/<v^ 
W<OMI S**v«y* t IC<±K^$M* J 0. 93 eV 
*»U ttrBBttA3&(iB4KftHL£:NEStt3£b 

J±«rE»**?S60«-«ttfie*OS I S**e/**s? £*) 
(MUM*** < Wv>»x.*uf, ^fgiJEjcoM I 
^/-fv * litfcjfco sisii] tm«*tm»f"&«~e£- o . 

hiX, ZtUZX *)*f^s9>**mmmt'&Z> 0 50 
[0 0 5 1] El 7£t/08 <i#*-£3§9JCDM I S + tA' 

v^&O'&Jfccos I s**A<->4-tcgv*-c«'£&j-i''ii 
t#W? -rriS-fbS-**: t # co »ftm»E**«r* L-jfc^ 

[0OS2] tffil. 2VOfc#CD$i*L^ 

S£3&*£tf*ft 1 E-7 tv^-)K6«;^*iSHa*^-r^ie>tc 

2 8 Af*l)> &*C0S I S*lr/-f->^<0*-g-tt4 1 A 
-fcffcljFjOM I S**/*v*05»£-tcJR-p£--|£< 
-e#^>cO(i, ift&L^J^Mcf&EJJCDMI S^r-V^v* 40 

a*fto. 9 vcof§|-£tfv-^£#o^ibT-fc£o 
[0 0 5 3] ®9J4iai ^^L^^r-v^^v^cogl^K 

*Ji^-s^«pftt?)B0tL^-g-co. #a6»«)«»atr 

7f*^ 111 llifl(?*ft*tti::J: »)3g*Siifc»m 

[0054] *$mim-va* *§tw<r) mm 
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tVA'-cryK-fA £ ftfc KJ£ if* 

fb # X £ L T^eii iSXX^-V-fh^-i ^ f^^K 

pMt^mm, a i cvD^^-tfo 

[0 0 5 5] X *)WL<®.Wi-tltf, 0 9cD<fc-)K-NMI 

fflJilS-s') ^>mS.±KTMA [A 1 (C 
Hj) j], Al (CHj) CK AIC 1 sfcifOTA''; 
- V A $ ^Klt?^ £ ^ fcfttfr L 

ttarx-CX-yLfcffc, H2CK NzO, NOa, Os&i* 
O^b if* £ mm L T^ffiH if* X~> < - v* > * -9" 4 
^^->»Dag:m-r^ii:^i: ») 7;U5-^A-gtfblES-r"i2 

^t-y^co»2Sl£.^-i:«I^:^««&-r^ii:tcJ; •) 

[0056] *&m&mxttT )n -<y Atf^mztitz 

RlE-^liTMASrigJ-IU Kfb^-rHz O if* t LX 

femLx&btitzTfm-tAmtmtmi o^^f<fc 

7 izMfci&mzH-f 2,1$ -mtf&^x* 01 0 
T, «5£*li#^->^-/NCO-t-^coi.^ 
-/Ntt , 'C>*r:ilii{C 1 . 7 (4. 4 5cm) <7)¥ 

&m-t 0JS(lflPiHC4 -Su 
-rl£mt*:3. 5-f>f- (8. 8 9cm) co-^gSr^-t^, 
RT9 0«^PBH4 *cotf9 *T'*^ 0 
[0 0 5 7] T^5^->Afg?fb)R*X^-iT-^: 
j* (XP S) ifflfcLtztZZ, mi 1 *JJ:rj*01 2 \z 

Tji-txiizA 1 -o"5.y*o-6if-^co^$tt, 

01 l&y*01 2T% Xttli^^^^^-t?* 
[0 0 5 8] tv>T, ^"Hlc-R^^-v/N-v^coSJii^ 
feimzt^XStm-f-ZtiK h^Vv^^-frcoflfeco^ 

^T-tcJ^Tcosit^rft^ffl-egi z> i t ii t *>;*» a,t- 

[0 0 5 9] 01 3l±TaSS1g3 3SU*^fbK3 5* 
[0 0 6 0] i-T, «jctfy')3XjMLh 

^-l--;^ ; £:-^r•-^^era^6^tM3 2 

U3 1 ±izi&3i=! > ? ? h^-^imcxw!^mi$-m 
wlz 1 3 -r^-r^o »c, 

?-j(OTSi5mS3 3 j*-f"*t!»a* K-tf>^-fftfc>K«j v>; 

3^7C««T-©^T*^--> 0 

[0 0 6 1] ^tc, «rlET»«S±»:itmffR*»»»c 
JBfiKI-^^^tCiJfeT^mMS 3*iStc?c5efb)S3 5 * 



13 

fbJ&35liRTP (Rapid Thermal pr 
ocess) , T--U yyT.mXlirfyX-rT.mbt' 

v^r, 90 or;, a^raMs-t^cittcj: tjs^m**^ 

ftlCC»JStiit t-C#^ 0 at»tLTT 
>*-TtfX (NHs) ifflv^6 0#SSRTPXI± 

4 5 ot;-c3»n«nM4-v>«uiL^. 

[0 0 6 2] 01 5&JBvT££ftK3 5<0S 

[0 0 6 3] ££f|Jl3 5 afiLES-C««ll«ft:R^JA 

^*£fea* k - e > ^ $ ttfcTep«;s, m x. if* >; v => 

v»r»*#R*«*-f*^ ^7Kii<oTScm« 3 3±r* 
iir;w5^A^bllll££5£uf^^§&v> 0 ip*>, m 

if, l 0-«M*A'O*ffta!*e*:SL T*3-*AHMfc 
RjW&ft-r&o Lrt»U £5£fbffil3 5£l£j£1-*Uf, T 
SPi;S3 3<7)«M* s «7Ki4^^S-r-&o i<OTti6> Ell 

5 <T> a T-*^ L£ J: 9 £>g-f ie*> K r * 5 - •> 



(8) #|fj 2001-111000 

£>S t T it^itm £ IJfig L & V *> * * o 
[0 0 6 4] Ell 4<i|t«ttR3 7 *Jgfti-4R»«:^ 
•To 

[0 0 6 5] HiTiETg&m&3 3 .htCTA^-'} 

a »a tratfb * m>kr \> f <- k •& a LTS^-t'f 

#lx.(fift0. 5- 1 0 0 ASJg?X*$?>7 
*5-*.Maffclt*®jft1-* 0 flriELTtJ^&If 
^••9- XgS<7)ip $ <r> 7 ;u 5 - *j a Rf bR £ itt -5- S 

AgjfblR^&*g£m#m3 7 fcffMTt" *o -7 U 

If, hit** 9 : 1 <0«jt<0^-g-l±XT- >' 72m* 

V-V* 9 8%W±lC"f -Si t#tH 0 
[0 0 6 6] i§m#R3 7£?£l£L£f£, ^fcE^Olfc 

3i*stLTii, st^MM-wats, &3*7--jk k 

20 g§7--'J>:?\ <yj^-y VWtft, N2, NHs. O2, N2 

i±*^t-->; >^^ffl^t>tL4 0 ^a^fti±, 
?>swj&<#<b*u> *> <£>-c3>*uf#ici&£>ti£ to-eii^ 

1-0 

[0 0 6 7] 
3U] 



ff*(A) 










28 


0.7(28.6) 




0.46(27.$) 


0.9C28.0) 


31 


1.25(80.9) 


1.55(31.2) 


1.30(30.2) 


1.6(90.3) 


83 


1.8(83.1) 


2.05(33.6) 


1.85(32.6) 


2.1(32.6) 



[0 0 6 8] miX, — V^l±7 5 0V?3 

OfrHUJfeU mW8L*V>m>m&3 00W2 0mw 
a t t«x|.K-ti 0^-WHifeL, SfRTPI±7 
5 0t-C3»H*IU >^l±7 5 OCT' 

3^-WltifeL7to LT, «rfe«l<Olili-fcAS^»5 1 

^*5, *n*fi^.®-ei±^s^R^f^ MMit 

[0 0 6 9] ^tc, Ell IC^L^J:9l-^«#R3 7± 

iz±ww.U3 9Zj&f&-rz> 0 tjia±spm«3 9i±«r^L 

J: -7 -> >; n >^«5S-e«« ? *tfcT»S« J: 9 ft* 
IB±ffl5^S 3 9I1A1, Ni, Co, Cu, Mo, R 50 



h, Pd, Sn, Au, Pt, Ru, Ir^ t*<?)^S 
R, T i , TiN, T i A 1 N, T a N, TiSiN, 
WN, WB N, CoSi, W&iftDjSajfc&WgS, R u 
Oz, RhOz, I r 02%¥<r>&W.te.mtmXteZflt> 

§^ v>ttKK ^M©** K - tr > ^ $ jj? >; >j 

[0070] (r- vtmm , $it& (tsp 
ms, ->'7 3>i&k) , t2ii (±8b«®, r-hm 

[oo7i] vi±., nmKm*mcx*5kwz&frmiz 
sirnvtzi)^ *&wti.zttizm.hti2>i><DXii% : < , # 
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75 

[0 0 7 2] 

[BBoflML&KH] 

[0 2] 2 ©#Ut«JBte*L 

[S3] fie*0*ir^->y|»*ifcSt<SHiH»tt||E 
[04] Bl^tAy^BiSJ fc*ffHft£*1K 
[05] ^SIS+t/'v^S^iWMIS 

* * / < v * o«ee t mMtx*m t <r> mm * m l £ f 5 

[06] ^*<0S I S + t/N'yJ'S^^MI S 
[07] *^i«MI S4r-v/N'->^Hi3tt'5.S)E> * 

[0 8] ^OS I S**/<>>*Ki»»t*«EE, »tt 
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70 



20 
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16 



[0 9] 01 Kjj*L*S*+'<v*0»W#:R*aWl 

[010] JK?-*Ig*&t; <fc t) £ *LfcR«MlO 
[011] flK^*9R*£UJ:>)^A$»t^:|»««:gtO 

xp s ? fciff^tzMmx-bho 
xp s \s-?m*7jiLtzmmr~$>z> 0 

[013] 01 lC^Lfc#*^^*^yN*->^<^J!l 
0T-&£ O 

[014] HlU^Lfc#S#*^<&**y<v*0« 
0T-£>£o 

[015] #3£9§<DMI S*-w?v^(ri$v»TT«5S 



3 1 




3 2 


mmmmm 


3 3 




3 5 




3 7 


mm&m 


3 9 
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6 5 




6 7 
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imi] 





[113] 

r$ mm p ^ 5 ±mn m 
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il 2] 



[mi 3] 
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[HI 4] 



[il 5] 




ft 



■ 1 1 v» >^ 



H t-^-t T 1 1 



I 



I 



1- 1 -H- 

1 I I I 

-+ — « 1 — -4 1 — + — t- — i- — 1 
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(51) Int. CI. 7 

H0 1L 27/108 
21/8242 
29/43 



F I 
HO 1 L 



r-73-r (##) 



27/10 
29/62 



6 5 1 



(72)%9?# fl. & M (72)&W% 

*®ss^Jt^STtT**iz^ in m 1 1 1 5# 

Jfe l-30H$703-5f- 
(72)%W& m n AST (72)5&?§# 

m 1 #cr'<- h io4«706-f- 
(72)%w% m ± m (72)isw# 
*n&m v -7 **i8iJHja:i*E**#}B m 

T/*- h 28^905-?- 
(72)I6W# $ i Si (72)Hgg# 
*«SH*^il^?tr|T*^?B £111**7 
/<- M2134K901-9- 



7><- h i«505-^- 

* * a 

v*y7/<- h 2«907-§- 

# * « 

7c«g;s v vfrmm<pfe&m 1 P122- 

47#% ^?(bkf7- feT -01-51- 
& AST 

7^@SllM«git*m7fTA«EtlM?Hl58- 
30#«J m& 2 3fcT/<- h 201^505-t- 
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